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Abstract: Appearance of carrion beetles by altitudes for 3 months from July to September 2011 was investigated in
Dongyeopryeong course of Deogyusan National Park, Jeollabuk-do. The vegetation of the survey sites consist of
four types, deciduous forest, mixed forest of deciduous and sasa types, and bushes. A total of 1,084 individuals in 6
species of carrion beetles by using bait traps were investigated and among them, Nicrophorus quadripunctatus was
the most dominant species with 947 (87.36%). As a result of this survey, Nicrophorus quadripunctatus was appeared
in all the altitudes but an alpine species, Silpha perforata was not appeared under 1,300 m altitude. Unlike Silpha
perforata, no or few Calosilpha brunneicollis, Nicrophorus maculifrons, Nicrophorus concolor and Ptomascopus
morio were appeared over 1,000 m. The analysis of vegetation preference by altitudes of survey areas shows no
relevance between carrion beetles and vegetation except Silpha perforate which was appeared only in the bushes
over 1,300m, but the more detail researches are required for preference of vegetation type.
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Introduction
Deogyusan National park is located in two provinces of
Gyeongsangbuk-do and Jeollabuk-do, stretching over four
counties of Muju-gun and Jangsu-gun in Jeollabuk-do and
Hamyang-gun and Geochang-gun in Gyeongsangnam-do,
and was designated as a 10th Korea national park in 1975.
The main ridges from Hyangjeokbong peak (1,614 m) to
the Mt. Namdeogyu (1,507 m) are connected each other
with about 20 km distance. As areas over 1,000 m altitude
occupied for 30.1% of the national park and the lowest
point of the park is 400 m of altitude, this mountain is
considered high mountain forming steep mountainous area
than other national parks (Kim and Ko, 1994).
Carrion beetles are mid-sized insects with 10~35 mm
length (Moon and Lee, 1999). As a representing decomposer
of the ecosystem (Moon and Lee, 1999), these beetles have
developed antennae to occupy the superiority against the
prey competition from other rivals, so causing to quickly
find out dead bodies of animals (Abbot, 1927; Boeckh,
1962; Ernst, 1972) and to find out a prey apart of several
kilometers even for a day (Petruska, 1975). The beetles
have to compete with mammals, flies and ants for preys
(Fuller, 1934; Walker, 1957). As one of the important
scavengers in ecosystem, they may be useful environmental
indicators because they are easily surveyed and negatively
affected by habitat fragmentation (Ulyshen and Hanula,
2004).
The carrion beetle consists of 210 species, 13 genera and
2 subfamilies in worldwide (Peck, 1990; Kalinova et al.,
2009) and there are 26 species in 11 genera in Korea,
showing that it has very high diversity compared to North
America (Canada and the U.S.) with 30 species and 8
genera (Cho and Ahn, 2001). Eight species of carrion
beetles were reported in Deogyusan National Park (Korea
National Park, 2006) but only 6 species were investigated
in the study. There are some works on diversity or appearance
of carrion beetles by altitudes, Members of alpine species,
Silpha koreana, were shown the high population density at
more higher altitude than lower altitude and there was no
individual under 800 m (Cho et al., 2008). Martin (1989)
reported the general altitudinal distribution of silphid
beetles in Southern Alps in Japan. Among common species
discovered also in Korea, he mentioned that Nicrophorus
concolor was distributed generally in low land, and N.
quadripunctatus and N. maculifrons in mountain.
The study was surveyed to find out altitudinal distribution
of carrion beetles for 3 months between July and September
2011 in the Deogyusan National Park.
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Materials and Methods
The survey was performed in Dongyeopryeong course of
Deogyusan Mountain in Anseong-myeon, Muju-gun,
Jeollabuk-do and 8 survey areas (600~1,300 m) were
selected based on the altitude to investigate carrion beetles.
The vegetation environment of the study area consists of
deciduous forest, mixed forest of deciduous and sasa forests
and bushes. The deciduous forest was dominated in Sts. 1, 3
and 4 (600, 800 and 900 m altitudes), mixed forest in Sts. 2,
5, 6 and 7 (700, 1,000, 1,100 and 1,200 m) and bushes in St.
8 (1,300 m) (Fig. 2).
The survey was performed for 3 months between July 25
and 31, August 25 and 31 and September 23 and 29, 2011
and bait traps were installed during 7 days every month.
Three traps were placed for every 5m in survey areas to
catch carrion beetles.
The bait trap remodeled PET bottles with 20 cm height
and 18 cm circumference (Fig. 3). To prevent decomposition
of captured beetles, 50% ethylene glycol was filled in half
and shrimps were used as baits to attract beetles.
The scientific name of carrion beetles in the study refers
to the Checklist of Korea (2010) and the samples used for
the study are stored as immersion specimen in the Hannam
University Natural History Museum.
Results and Discussion
The total number of captured carrion beetles was 1,084
individuals of 6 species. The dominant species was
Nicrophorus quadripunctatus accounting for 87.36% (947
individuals), followed by Silpha perforata (4.08%, 44
individuals), Calosilpha brunneicollis (3.14%, 34 individuals),
N. maculifron (2.58%, 28 individuals), N. concolor (3.81%,
15 individuals) and Ptomascopus morio (1.48%, 16
individuals) (Table 1).
Monthly appearance among July to September showed
that July was high peak season with the largest individuals
for all 6 species. In case of altitudes, the largest members
with 229 individuals were found at 700 m altitude. Meanwhile,
the smallest ones with 54 species were discovered at
1,200 m altitude (Table 1).
The result of comparing species and individuals for
Fig. 1. The survey sites in Deogyusan Mountain National Park, Jeollabuk-do.
Fig. 2. Vegetation of survey sites in the Deogyusan Mountain
National Park.
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months and altitudes (Fig. 4) showed that the largest
members of Nicrophorus quadripunctatus were 107 and
103 at 700 and 800 m, respectively, in July and then the
members were gradually decreasing. The individuals in
August between 600 and 1,100 m altitudes were 37, 40, 36,
36, 45 and 36, respectively, showing similar trend. However,
the members at 1,200 m and 1,300 altitudes were sharply
dropped to 9 and 5, respectively. The largest members at
700 m altitude in September were 61. However, there was
no individual at 1,300 m altitude. Overall, irregular
individuals appear for altitudes in September (Fig. 4A).
N. maculifrons shows the largest individuals of 9 in
700 m (in July) and the members at 600 m and between 800
and 1,200 m were 2, 3, 2, 3, 1 and 1, respectively, showing
similar trend. No individual was appeared between 600 and
1,300 m in August. In September, individuals of 3, 3 and 1
were found at 700, 1,000 and 1,100 m, respectively (Fig.
4B).
N. concolor was shown 2, 2, 3 and 1 at 600, 700, 900 and
1,000 m respectively in July and 2, 1 and 2 at 600, 900 and
1,000 m in August. Only 2 individuals at 600 m were found
in September (Fig. 4C).
The largest memmbers of Ptomascopus morio were 5 at
600 m in July and then were gradually decreasing. Each
individual was found at 600 and 800 m in August and no
individual was found between 600 and 1,300 m in September
(Fig. 4D).
There were 40 and 4 individuals of Silpha perforata
Gebler at 1,300 m in July and August, respectively, and the
members in August were very low compared to those of
July. No individual was found in September (Fig. 4E).
Calosilpha brunneicollis was shown the largest individuals
of 14 at 600 m in July and the members between 700 and
900 m were 2, 1 and 2, respectively. The individuals at
1,000 m were a little bit large, 7 individuals. Each individual
were found at 600, 1,000 and 1,200 m in August and the
numbers at 600 and 700 m are 4 and 1, respectively (Fig.
4F).
Three distinguished vegetation types in the survey areas
(deciduous, mixed and bushes) (Fig. 5) show a little bit
larger members of N. quadripunctatus in the deciduous
forest than the mixed forest in July. But it was opposite in
August and September. The beetles appear in bushes in July
and August, not in September. However, the frequency was
Fig. 3. Bait trap used in survey.
Table 1. Number of species and individual of Silphidae collected along the altitudes in Deogyusan Mountain National Park (Vegetation types -
Dt: Deciduous forest type, Mt: Mixed forest type, St: Shrub forest type)
Species name Month
Altitude (m) & Vegetation Types
Total No. of 
individuals
Percent of 
total
600 700 800 900 1.000 1.100 1.200 1.300
Dt Mt Dt Dt Mt Mt Mt St
Nicrophorus
quadripunctatus
Jul. 59 107 103 85 42 30 36 23 485
87.36Aug. 37 40 36 36 45 36 9 5 244
Sept. 39 61 17 43 38 13 7 0 218
N. maculifrons
Jul. 2 9 3 2 3 1 1 0 21
2.58Aug. 0 0 0 0 0 0 0 0 0
Sept. 0 3 0 0 3 1 0 0 7
N. concolor
Jul. 2 2 0 3 1 0 0 0 8
1.38Aug. 2 0 0 1 2 0 0 0 5
Sept. 2 0 0 0 0 0 0 0 2
Ptomascopus
morio
Jul. 5 4 3 0 2 0 0 0 14
1.48Aug. 1 0 1 0 0 0 0 0 2
Sept. 0 0 0 0 0 0 0 0 0
Silpha
perforata
Jul. 0 0 0 0 0 0 0 40 40
4.06Aug. 0 0 0 0 0 0 0 4 4
Sept. 0 0 0 0 0 0 0 0 0
Calosilpha
brunneicollis
Jul. 14 2 1 2 7 0 0 0 26
3.14Aug. 1 0 0 0 1 0 1 0 3
Sept. 4 1 0 0 0 0 0 0 5
Total 168 229 164 172 144 81 54 72 1,084 100
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low compared to other forests (Fig. 5A).
N. maculifrons was shown the high frequency at the
mixed forest in July and August except September.
However, it is judged that the altitude, rather than
vegetation affects more (Fig. 5B).
N. concolor and C. brunneicollis were not shown the
clear relations with vegetation in this study (Fig. 5C, 5F).
By the way, P. morio was shown a little bit high frequency
in the deciduous forest, but the altitude rather than
vegetation seems to affect more (Fig. 5D).
In particular, S. perforata was appeared only in bushes
planted in the peak areas between mountains higher than
1,300 m and ridges in Ago forest, unique place in the
vegetation of Mt. Deogyu studied by Kim (2011) (Fig. 5E).
However, no quantitative study based on the vegetation was
performed. Therefore, it is required to perform precise
studies and it is shown that the advent of carrion beetles is
more affected by altitude, rather than vegetation type.
The result of comparing distribution of 6 carrion beetles
for altitudes in Namdeogyusan Mountain shows that N.
Fig. 4. The number of individuals of each Silphidae species collected
along the altitudes in Deogyusan Mountain National Park. A:
Nicrophorus quadripunctatus, B: N. maculifrons, C: N. concolor, D:
Ptomascopus morio, E: Silpha perforata, F: Calosilpha brunneicollis.
Fig. 5. The number of individuals of each Silphidae species collected
along the vegetation types in Deogyusan Mountain National Park. A:
Nicrophorus quadripunctatus, B: N. maculifrons, C: N. concolor, D:
Ptomascopus morio, E: Silpha perforata, F: Calosilpha brunneicollis.
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quadripunctatus appears at all the altitudes and are dominant
species except 1,300 m altitude. In the works onpopulation
densit y based on the type of habitat by Shubeck (1969),
and Katakura and Ueno (1985), N.s quadripunctatus was
the dominant species in various environments and also in
the studies on community structure and seasonal variations
of Coleoptera of Yeonyeopsan mountain (Lee et al., 2005)
and monitoring survey in the Sokrisan National Park (Oh et
al., 2011), N. quadripunctatus was also the dominant
species. Meanwhile, S. perforata was the dominant species
at 1,300 m altitude and nothing was appeared below,
showing high adaptability in highlands. Unlike S. perforata
no or few C. brunneicollis, N. maculifrons, N. concolor and
P. morio was appeared in the areas with higher than
1,000 m . In the study on the distribution of carrion beetles
for altitudes in the southern alps of Japan,N.concolor, N.
quadripunctatus and N. maculifrons were appeared in order
from low to high altitude (Martin, 1939). However, this
study did not shown the clear trend for altitudes (Fig. 4).
More precise studies may not be performed due to a
short period time for 3 months. Further long-term studies
are expected to investigate more precisely the advent of
carrion beetles for altitudes.
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